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Abstract 
A total of 200 Cobb 500 male broilers were randomly allocated to 4 treatments consisting of 5 
replications with 10 chicks each in order to evaluate the effect of dietary garlic and thyme seed 
supplementation on the production performance, carcass yield and gut microbial population. 
Treatments were control diet (T1), control diet with 1% thyme seed powder (T2), control diet with 1% 
garlic powder (T3) and control diet with 0.5% thyme seed and 0.5% garlic powder (T4). Feed intake, 
body weight, weight gain, feed conversion ratio (FCR), carcass yield was not significantly (p>0.05) 
improved by dietary treatments compared to control. Escherichia coli (E. coli) count in the gut of 
broilers did not show significant difference among dietary treatments. However, Lactobacilli count in 
the gut of broilers significantly (p<0.05) increased in T2 compared to that of T1. Lactobacilli count in 
the gut of broilers received T1, T3 and T4 did not differ significantly (p>0.05) with each other. It was 
concluded that thyme seed was reliable as feed additive in the broiler diet and could provide positive 
advantages to the colonization and proliferation of Lactobacilli.     
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Introduction 
Antimicrobial agents are important in 
treating infections and to improve production 
and feed efficiency in field grown animals and 
poultry since 1950 (Anderson et al., 2003). The 
concerns about possible antibiotic resistance 
have aroused great caution in the usage of 
antibiotic in the animal husbandry (Rahimi et 
al., 2011). There are several alternatives to 
antibiotics as growth stimulators which are 
prebiotics, and medicinal plants or parts of 
plants (Simon, 2005). 
In poultry nutrition, garlic (Allium sativum) 
has profound effect on growth and also for 
stopping infections (Onibi et al., 2009; 
Mahmood et al., 2009; Ahsan et al., 1996; 
Sarica et al., 2005; Adibmoradi et al., 2006; 
Kim et al., 2009). Moreover, garlic has many 
medicinal properties (Cavallito et al., 1994). 
Thyme (Thymus vulgaris) is one of the 
medicinal plants in Lamiaceae family (Ghasemi 
et al., 2010). The usage of thyme in poultry diets 
(Khan et al., 2012) and also has many 
secondary metabolites which are medicinally 
active (Basilico and Basilico, 1999).  
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In Myanmar, the effect of dietary 
supplementation of garlic and thyme 
combination on the performance and 
antibacterial activity in the intestine of broiler 
chickens as an alternative to antibiotic growth 
promoter has not been investigated yet. 
Therefore, this experiment was aimed to 
evaluate the effect of dietary garlic and thyme 
seed supplementation on production 
performance, carcass yield and gut microbial 
population of broiler chickens.  
Materials and Methods 
Experimental animals and treatments 
 A total of 200 one-day old male broiler 
chicks (Cobb 500) were randomly assigned to 4 
treatments, each with 5 replicates consisting of 
10 chickens. The initial temperature of 33°C was 
gradually reduced according to the age of birds 
(3°C every week) until reaching 21°C and then 
kept constant. Vaccinations against Newcastle 
disease and infectious bronchitis were performed 
at 1st and 3rd week and also given Gamboro 
disease vaccine at 2nd and 4th week. Feed and 
water were offered ad libitum. Chickens were fed 
a starter diet from day 1 to 21 and finisher diet 
from day 22 to 42 (Table 1). All rations were 
formulated to meet the requirements of broiler 
chickens recommended by NRC (1994).    
 
Table 1. Composition of experimental diets. 
Ingredients  
Experimental diets (%) 
Starter (1 to 21 
days) 
Finisher (22 to 
42 days) 
Maize 52.00 60.00 
Broken rice 6.00 6.00 
Rice bran 7.50 7.00 
Groundnut 
meal 
12.50 9.50 
Soybean meal 9.40 4.25 
Fish meal 9.00 9.75 
Fish oil 2.50 2.50 
Oyster shell 0.50 0.40 
D.C.P 0.20 0.20 
Premix 0.20 0.20 
Lysine 0.10 0.10 
Methionine 0.10 0.10 
Total 100.00 100.00 
CP (%) 22.10 19.47 
ME (Kcal/kg) 3113.56 3200.87 
Energy protein 
ratio 
140.86 164.42 
 
Four dietary treatments were prepared and 
the basal ration (T1) was supplemented with 1% 
thyme seed powder (T2), 1% garlic powder (T3) 
and 0.5% thyme seed powder+0.5% garlic 
powder (T4) respectively. Daily feed intakes were 
noted and body weight of each bird was recorded 
at the end of each week and repeated weekly up 
to the last day of the experiment, then weight 
gain and FCR were calculated on weekly basis.  
Source and preparation of garlic and 
thyme seed 
 Garlic and thyme seed were purchased 
fresh from the local market. Fresh garlic bulbs 
were prepared as follows: their rinds and husks 
were peeled off using knife, and then the peeled 
garlic was sun-dried. After it is dried, it was 
ground to fine powder. Thyme seeds were also 
ground to fine powder. Thyme seed powder and 
dried garlic powder were stored at room 
temperature and added to the rations and was 
properly hand-mixed to ensure homogenous 
distribution of the powder before feeding. 
Sampling and microbial enumeration 
 At the end of the experiment (42 days), 20 
birds (one bird from each replicate) were 
randomly selected and slaughtered for carcass 
evaluation and intestinal samples. A 10-fold 
serial dilution method was used to determine 
colony forming unit (cfu) in each gram of 
intestinal content sample by means of pour 
plate method. E. coli was cultured on Eosin 
Methylene Blue (EMB) agar at 37°C for 48 
hours. Lactobacilli were enumerated on de 
Man, Rogosa, Sharpe agar at 37°C for 72 hours. 
Colonies with metallic green sheen colour were 
considered as E. coli while the white colour 
colonies were identified as lactobacilli.  
Statistical analysis 
The data were subjected to ANOVA using 
general linear model (GLM) procedure of SAS® 
(SAS® Institute, 2002) as a RCBD experiment. 
The significant differences among treatments 
were determined at p˂0.05 by Duncan’s Multiple 
Range Test (DMRT) (Steel and Torrie, 1980). 
Results 
Production performance 
 Supplementation of garlic and thyme seed 
powder either alone or in combination did not 
significantly (p>0.05) affect the feed 
consumption, body weight, weight gain and FCR 
of broilers. Cumulative feed consumption, 
cumulative weight gains and cumulative FCR of 
broilers are shown in Table 2. There were no 
significant (p>0.05) differences among the dietary 
treatments on the cumulative feed consumption, 
cumulative weight gains and cumulative FCR of 
broilers. 
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Table 2. Cumulative feed intake, cumulative weight gains and cumulative FCR of broilers. 
 
T1 T2 T3 T4 
Significant 
Level 
Cumulative feed 
intake 
4546.12±183.15 4545.48±51.02 4672.26±191.63 4586.10±148.60 NS 
Cumulative 
weight gain 
2022.77±38.10 2095.96±53.74 2117.08±33.98 2105.55±39.01 NS 
Cumulative FCR 2.24±0.05 2.17±0.04 2.20±0.06 2.18±0.06 NS 
The means within the same row are not significantly different at (p>0.05) (ANOVA). 
NS = Not significant, SEM = Standard error of mean 
T1 = control diet 
T2 = control diet with 1% thyme seed powder 
T3 = control diet with 1% garlic powder 
T4 = control diet with (0.5% thyme seed powder + 0.5% garlic powder) 
 
Carcass yield 
 Effect of dietary garlic and thyme seed 
powder on the carcass yield of broilers was 
shown in Table 3. Dietary treatments did not 
induce any significant effect on the carcass 
yield of broilers.  
Gut microbial population of broilers 
Table 4 represents the effect of dietary 
garlic and thyme seed powder on the E. coli 
and lactobacilli count in the gut of broilers. The 
result of this study showed that no significant 
(p>0.05) effect on the E. coli count in the gut 
of broilers was observed among dietary 
treatments. Lactobacilli count of broilers fed 
T2 was significantly (p<0.05) higher than that 
of broilers fed T1 but did not differ significantly 
(p>0.05) with that of broilers fed T3 and T4. 
Lactobacilli count of broilers fed T1, T3 and T4 
did not differ significantly (p>0.05) with each 
other.
 
Table 3. Carcass yield of broilers. 
 Parts of carcass yield (Mean±SEM) 
Significant 
Level 
Parameters Treatments 
 T1 T2 T3 T4 
Carcass wt (g) 2073.50±42.56 2044.25±40.92 2093.00±26.90 2070.25±3.98 NS 
Wing (%) 5.66±0.43 5.39±0.59 6.21±0.84 5.97±0.60 NS 
Breast (%) 20.41±0.96 20.65±0.92 21.05±1.52 22.29±1.86 NS 
Back (%) 44.26±1.33 42.52±1.99 41.71±2.30 43.33±2.09 NS 
Thigh (%) 10.38±0.54 11.39±0.97 10.54±0.67 12.24±0.31 NS 
Drumstick (%) 11.90±0.51 12.76±0.68 11.17±0.50 11.62±0.38 NS 
The means within the same row are not significantly different at (p>0.05) (ANOVA). 
NS = Not significant, SEM = Standard error of mean 
T1 = control diet 
T2 = control diet with 1% thyme seed powder 
T3 = control diet with 1% garlic powder 
T4 = control diet with (0.5% thyme seed powder + 0.5% garlic powder) 
 
Table 4. Gut microbial population of broilers. 
 
T1 T2 T3 T4 
Significant 
Level 
E. coli count 7.66±0.03 7.39±0.18 7.64±0.06 7.55±0.15 NS 
Lactobacilli count 7.33±0.20b 7.63±0.25a 7.48±0.20ab 7.49±0.15ab p<0.05 
a,b The means within the same row with the different superscripts are significantly different at (p<0.05) 
(ANOVA). NS = Not significant, SEM = Standard error of mean 
T1 = control diet 
T2 = control diet with 1% thyme seed powder 
T3 = control diet with 1% garlic powder 
T4 = control diet with (0.5% thyme seed powder + 0.5% garlic powder) 
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Discussion 
 Although it was expected that 
incorporating the dietary garlic and thyme 
seed powder either alone or in combination 
would stimulate the growth performance of 
broilers, there were no significant (p>0.05) 
effect on the feed intake, body weight, weight 
gain and FCR of broilers among dietary 
treatments. Well-nourished healthy chicks do 
not positively respond and possibly lead to the 
diminished efficacy of dietary additives when 
they are housed under clean conditions and at 
a moderate stocking density.  
The results of the present study contrasted 
some of these following observations. Ademola 
(2004) reported that birds received garlic 
(5g/kg, 10g/kg and 15g/kg) treatments in feed 
had slightly better average weight and final live 
weight than those of control birds. Similar 
finding reported by Ramiah et al. (2014) who 
found that birds fed diets supplemented garlic 
powder (0.5%) had higher feed intake and 
greater body weight than control. It might be 
due to the action of the compound allicin in 
garlic promotes the action of the intestinal 
flora thereby improving digestion and 
increasing the utilization of energy leading to 
improved growth of broilers (Pourali et al., 
2010). 
 El-Ghousein and Al-Betawi (2009) also 
observed that the addition of crushed thyme to 
the basal ration (0.5%, 1%, 1.5% and 2% level) 
increased growth performance of broilers 
compared with control group. Therefore, Lee et 
al. (2003) suggested that thyme enhance the 
digestive enzyme activities and may result in 
better feed utilization and nutrient availability. 
 In addition, supplementation of garlic and 
thyme leaves powder combination as feed 
additives at level of 1% improved productive 
performance of broilers (Abid, 2013). A similar 
observation reported by Isa (2011) who 
concluded that broiler’s performance was 
improved in the group received mixture of 
garlic and thyme leaves in comparison with the 
additives given separately. This positive effect 
might be due to increased palatability of diets 
when mixture of garlic and thyme leaves was 
incorporated into the diets.  
 The results obtained in this experiment are 
relevant to the data from Horton et al. (1991). 
They found that garlic had no effect on body 
weight, feed intake or efficiency by giving 0.1g, 
1g and 10g. Toghyani et al. (2010) also 
reported that low dosage (5g/kg) of thyme 
powder have significant effect on broilers’ body 
weight and feed conversion ratio, while the 
high dosage (10g/kg) did not show this effect.  
 This study was observed that no significant 
differences among the treatments on the 
carcass yield of broilers. Hosseini-Mansoub 
and Mohammad-Nezhady (2011) reported that 
incorporation of 1.5% garlic in the broiler diets 
reduced the abdominal fat but did not affect 
other carcass traits. Similarly, Habibian et al. 
(2010) reported that the abdominal fat 
decreased by inclusion of 20 g/kg garlic in the 
broiler diets but there was no effect of garlic on 
carcass traits. 
 In the present study, no significant 
(p>0.05) differences of E. coli count in the gut 
of broilers were observed among dietary 
treatments. This result contrasted with the 
finding of Ramiah et al. (2014) who reported 
that dietary supplementation of garlic powder 
(0.5%) significantly reduced E. coli count in 
the gut when compared to control and 
lactobacilli count of chickens were significantly 
higher than the control group. From the data 
of the current study, the dietary treatments 
neither increased nor decreased colony 
forming unit of E. coli count in the gut of 
broilers in comparison with control. Therefore, 
it could be assumed that chickens possessed 
balanced intestinal condition and healthy 
intestinal tract due to microflora were already 
in an equilibrium state. 
With regard to lactobacilli count, the 
colony forming unit of lactobacilli count in the 
gut of broilers fed T2 was significantly 
(p<0.05) differed with that of broilers fed T1. 
This result is in line with Rahimi et al. (2011) 
who affirmed that lactobacilli count in the 
thyme group increased as compared with the 
other groups. The result of the present study 
advocated Tschirch (2000) who suggested that 
carvacrol (essential oil component) in thyme 
seed which has a stimulating effect on 
lactobacilli proliferation. 
Conclusions 
 According to the present findings, addition 
of thyme seed powder seems to have a 
beneficial effect on the lactobacilli bacterial 
population in the intestine of broilers. 
Therefore, it could be concluded that thyme 
seed is reliable as feed additive in the broiler 
diet and could provide positive advantages 
proliferation of lactobacilli. 
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